In recent years, the U.S. has been experiencing a shift in technical and professional education. Industry, education and government stakeholders are redefining their partnerships and working together to create competency-based, industry-driven education at the local, state, and national levels. These form the fundamental principles of a paradigm shift in education needed to combine and enhance innovative educational approaches from different research fields, as well as best-practice models from other countries. This paradigm shift presents a challenge, as education and public sectors are typically not familiar with matured (project) management principles, and often follow the "Garbage Can-Model" (Cohen, 1964), while, simultaneously, industry experts lack experience and knowledge about the academic and public world. But both have to answer questions like: How can PM measure progress in an educational project? Which PM methods are most/least helpful? Using a case study approach to the research, this paper will analyze several highly visible and innovative stakeholder partnerships that are breaking traditional curriculum and assessment models. Using industry subject matter experts, both the Michigan Advanced Technician Training (MAT2) program have developed a competencybased curriculum that incorporates a sophisticated methodology of assessments using the industry-driven DACUM ** Corresponding author. Tel.: +0-000-000-0000 ; fax: +0-000-000-0000 . E-mail address: Thomas.Baumann@orbitak.com Available online at www.sciencedirect.com
Introduction
In order to compete globally, US manufacturers must be agile and innovative in their ability to utilize evolving technologies for both product and process improvement (McKinsey Study, 2012) . Their ability to do so, however, is contingent on the talent pipeline, which, over the last several decades, has not produced [enough] skilled workers with the knowledge and abilities necessary to operate and maintain modern technologies (Manufacturing Institute Report, 2012) . As US manufacturers continue to report a significant skills deficit, the demand for educators to meet the talent requirements of global industry has reached a critical juncture. The growing disconnect between industry and education sectors has resulted in a departure from traditional college programs.
The US education system, which has [largely] been unable to meet industry standards for skills and development training, is now facing a paradigm shift in technical and professional education. Efforts lead by community colleges and/or industry have been launched throughout the US; however, in order to comprehensively meet the needs of advanced manufacturers, government, education and industry stakeholders need to form a strategic alliance and create competency-based, industry driven education (Gupta, B.L., 2008) . The MAT 2 (Michigan Advanced Technician Training) Mechatronics Program is a state-lead effort to implement such a system, and if successful, could serve as the national model for technical and professional education.
Purpose and Objectives

MAT
2 is a [state] government lead initiative; however, its steering committee (SC) is comprised of government, academic, and industry representatives-all led by an independently contracted project manager. Their primary objective(s) is to implement an innovative and industry-defined approach to education which will offer (a) companies -competent employees, (b) young adults -a financially viable education and career pathway, and (c) Michigan -a talent pipeline of skilled workers. In order to achieve their vision of nationally and internationally recognized dual education standards, MAT 2 partners needed to establish an organizational structure of shared responsibility and common developmental objectives. Most importantly, however, they needed to implement standardized competency-based curriculum and assessment methods which meet the global skills requirements of manufacturers. With this mandate, MAT 2 was given nine months to benchmark, develop, implement, and launch a dual education system and mechatronics program; therefore, an aggressive timeline and project plan was adopted to meet the system and program objectives. Acknowledging the MAT 2 content objectives, the stakeholdersentered into both a program [pilot] Letter of Intent (MEDC, companies, colleges) as well as a curriculum development contract (MEDC & colleges). The following elements were included to specifically reflect the content objectives and purpose:
Industry-Driven, Competency-Based Curriculum and Assessments Standardized Curriculum Elements (DACUM, course/program outcomes, competency-based testing) Assignment of Company Instructors (to both the development and management of the program) Standardized Reporting and Evaluation
Using MAT 2 as a case study example, this paper argues that best-practice project management principles are necessary to successfully design, implement, and operate industry-driven, competency-based education systems and harmonize stakeholder expectations.
Approach
For the program's success it was crucial to distinguish between two inter-related and synchronized approaches:
Academic approach-which would ensure that the academic concept, content, design, development and [later] execution meet the standards of modern competency-based education in an academic world where the requirement for this type of education and educational partnership (industry and colleges as equal partners) has typically met "significant design and implementation problems" (Guskey& Bailey, 2010) . Program management approach-which would ensure that the program is planned, executed, and monitored in a professional way, while managing partners who have varying knowledge, approaches, expectations and experiences.
3.1Academic approachand methodology
The academic approach used in the development of MAT 2 and other similar initiatives (e.g. AMTEC) † establishes a commitment tomatured product development and continuous improvement through the alignment of industry competence requirements with academic and credentialing institutions. In doing so, a process was developed using acknowledged industry tools and techniques which bridged the cultural and communication distinctions between stakeholders and created accountability between them. The curriculum and assessment development process described is a formalized, repeatable approach to instructional design which results in a systematic curriculum for any technical program aligned to industry-identified standards and industry-developed certification tests. The need for such a model is evident, as US-based manufactures continue to demand, or independently develop, training programs.Furthermore, content standards, which are defined, developed and released by both industry and educators, must be defined (B.L. Gupta, 2008) in order to achieve the quality demands of such a model. The core content requirementsbelow outline the 1 curriculum, 2 assessment, and 3 quality standards necessary for any MAT 2 program.Due to the limitations of this paper, only the core elements of the content standard areas will be described.
3.1.2Developing and validating industry-driven curriculum
The first function of the content development process, which serves as the curriculum core of MAT 2 , was to develop and validate occupational standards using a DACUM* process.Widely recognized as a unique, innovative, and very effective method of job, and/or occupational analysis, the MAT 2 mechatronic DACUM analysis workshop(s) included a committee of 5-7subject matter experts (representing various hierarchies from the developing pilot companies), led by a facilitator (DeOnna, J., 2002) . This group identified the primary tasks of a mechatronic technician (e.g. non-industry specific), and established the occupational standards for the MAT 2 mechatronics curriculum. Clear, comprehensive competency statements represent the industry-desired outcomes and incorporate the performance-based tasks. They are also well within the cultural mindset of academic institutions and thereby form a common ground from which the educational community could launch its activities. With the common ground established, a tool known as Qualify Function Deployment(QFD)was utilized for mapping industry standards to academic outcomes (Chan & Wu, 2002) .The QFD process will be discussed later in section 3.1.3; however, Figure 1 n the e if a n for n and other The often n, T. their and target conformity was crucial in establishing foundational partnership principles and creating a sustainable relationship. Partnerships between competing stakeholders, however, present a unique situation where it is not predictable if and how the existing parallel relations (competition and cooperation, autonomy and dependencies, trust/ fairness and monitoring) will impact the program and even product success [Sydow,J., Duschek, S., 2011] . While any potential negative impacts from this stakeholder dynamic need to be managed, the automotive industry is typically familiar with providing transparency and discipline prior to Start of Production (SOP). Conversely,educators tend tovary from traditional models (compromised DM strategy, politically drivenoutcomeswhich are acceptable to many external constituencies), incremental or marginal choices and decisions (incl. adjustments) [Harrison, 2010] . Therefore, the following approach elements were utilized to address and handle the PM maturity differencesacross MAT 2 stakeholders:
Identify and analyze each stakeholder's PM level (e.g. complexity, process, structure, measures, etc.) and understand the management culture within each of their respective organizations [Baumann,T., Haasis,H.H., Nehlsen-Pein, T., (2013)], [Baumann, T., Spang K. , Albrecht J. (2010)] [Baumann, T. (2010] . Each relevant MAT 2 stakeholder was included in a thorough analysis to understand their existing PM culture (e.g. management understanding and demand of PM, organizational PM-mindset, etc.) and formally established PM elements (PM processes, tools, instruments, templates, PM documents, qualification). As part of a benchmark and feasibility study, executed through qualitative interviews, the stakeholder analysis presented a comparison of the PM-maturity differences between stakeholders as well as program and stakeholder-specific conclusions regarding each program manager's minimum resource ability. Furthermore, it defined the minimum PM maturity requirements for planning, executing and controlling the program within the given stakeholder parameters. Establish an empowered steering organization which enables itself to manage and overcome risk behaviors and problems stemmingfrom thedifferences between organizationalcultures. Such differences in corporate cultures (e.g. specific levels of behavior dimensions (organizational citizen behavior ( 1986 ). … ) are typical for such a stakeholder situation. It must be ensured that the program organization is not negatively impacted by the differences in corporate culture. As one approach, MAT2 established a steering organization in which committee representatives acted as the voice of their home organization. Members operate on a basis of partnership (i.e. rules of consensus) in order to reach official decisions, which allows them to reduce and manage these existing differences. Assign aneffective program manager who can understand and handle the existing PM skill gaps, as well as understand how humans act as individuals and within organizational contexts (program, company, college) . In order to successfully convince project partners to engage in " inter-organizational project citizenship behavior," it requires knowledge both of the mechanisms how humans make decisions as well as how one can motivate them to change their behavior [Baumann, T., Nehlsen, T., Roth, G. (2006) ], [Stagner, R., (1969) ], [Sydow, J./Staber, U. (2002) ], [Sydow, J. (2010)] ). Based on the stakeholder PM maturity analysis, the ideal role, tasks, abilities, capabilities and experiences of each stakeholder's respective program manager were defined. The agreed-upon role description (esp. with the colleges) established transparent expectations between the stakeholders and PM, proving advantageous in the selection of their program managers. Create a stakeholder partnershipusing the primary elements of a successful partnership [Baumann, Roth, Spang, 2009 ], [Baumann, T., Spang K. , Albrecht J. (2010)]. o (1) Understand partnership principles: Even if a partnership is formally considered an agreement between (legal) entities (enterprises, organizations, etc.), each of the entities is also a social system containing a certain number of individuals. The humans within each entity act during the assessment of the partnership concept (i.e. the decision process of whether or not to partner). In doing so, they evaluate the concept, contract and results by using evaluation parameters-each having his own priority ranking. Therefore, in order to define how a partnership should be designed, one must understand (1) the human decision making process, (2) the crucial decision-making factors regarding partnership and rewards during this decision process and (3) the implication to the real partnership concepts and (4) the situation in MAT2 environment.
o (2) Conscious use of Network Citizen (NC) relations: People who have frequently worked together in the past often establish a long-term relationship, a network which they use even after the project has ended. Such networks, and the individual behavior in such networks (NCB), are very useful for the project performance and results because those persons are willing to act as "matured" network citizens [Sydow, J., Windeler,A., 1999] , [Starkey et al., 2000] .
The creation of successful stakeholder partnerships, especially under complex conditions (e.g. varying PM experiences, expectations and interests of an organization's stakeholders), should also consider modern partnership models [Baumann, T., Spang K. , Albrecht J. (2010) ]. Such models provided insight about human behavior and decision-making principles, and allowed the MAT 2 stakeholders to understand one another's perceived incentives and rewards for engaging in the partnership. This is of particular importance in the human decision-making process and the human reward system (HRS), because each individual stakeholder assesses their own rewards expectations. The partnership design, therefore, can only be successfully realized if each stakeholder understands the situational dynamics and stakeholder complexities. The fairness and trust realized in the subsequent interactions is now more related to liking and emotional competence, rather than to intellectual or practical competence.Thereby, the critical importance of establishing a foundation of partnership principles is repeated.
Realization
The assignment and selection of project leaders (in each stakeholder group/organizational level) was an important element in realizing thestakeholder partnership. Toensure the success of this matching process and to identify the "best available resources/knowledge,"the selection of persons and their assignment to the MAT 2 program considered the existing expert pool as well aspotential contacts outside of the existing stakeholder groups(e.g. former AMTEC and TAACCCT § grants developers). This was critical in harmonizing the MAT 2 PM and academic approaches, considering the distinct operational differences of industry (represented by automotive suppliers) and academic organizations.
Expectation management
The MAT 2 expectations, key success factors and acceptance criteria most relevant to the industry partners have been discussed, and are clearly definedasan expectation of educators to: teach to competency-based learning outcomes and objectives provide a statewide system which teaches to a standardized set of occupational standards-regardless of the educational provider The colleges, however, define the following relevant expectations, key success factors and acceptance criteria for industry as an obligation of: consistent student & program development support (i.e. DACUM process, matured work assignments,) integration of competency-based education, assessment, and instructionin the workplace Although the defined stakeholder expectations are subject to change, they were clearly-definedso that a culture of understanding and expectation management could be realized.
Trust management
MAT
2 industry stakeholders established AND realized "equal play" principles (salary, student selection, company fair,..) in order to avoid distrust or competitive behavior which could potentially detract from the overall program vision. Likewise, the subject of intellectual property was openly discussed betweenthe "developer" companies and colleges, resulting in a mindset of shared-ownership and trust. Establishing a system of transparency, openness and common understanding enabled the state to realize their vision of an open-source curriculum model, which will make the MAT 2 program(s) available to any interested college willing to fulfill the program and content requirements.Establishing trust performance indicators as the basis of their partnership allowed academic and industry stakeholders to successfully collaborate in the "academic approach" process, and resulted in the design and implementation of an industry accepted review and release process.
5Conclusions
The state of Michigan plays a uniquely important role in workforce development, as it oversees workforce investment and most higher education. Over the past few years, states have placed a major emphasis on both, recognizing the role of knowledge workers in the new economy. The end result, however, is that every business is part of the new economy and every worker needs more education and better skills work for them. This undeniable fact requires states to devote more time, money and attention to technical education, and to make sure that the workforce needs of their most important industries are being met in a way that is both specific and responsive.MAT 2 provides the state of Michigan with comprehensive solution to these challenges. Although the MAT 2 pilot was limited to the manufacturing industry, it provides a scalable model for ANY workforce education program or industry. By establishing common industry standards and delivering competency-based learning outcomes, a program can grow to meet the talent demands of its profession. The new economy requires skill diversity, and cannot be [solely] sustained by a white-collar workforce. It will increasingly demand a workforce of technicians with the technical skills and problem-solving abilities necessary to maintain innovative technologies, because its prosperity will depend on them.The magnitude of this need is so great that successful technical education must be replicated across industry sectors.
6Outlook
MAT 2 is moving from the pilot development to execution and will supportsustainable, systemic changes on state and national levels. The described program standards and principles will remain as part of a continuous feedback and improvement process, and will require a continued foundation of trust and partnership between stakeholders. Honestfeedback and evaluations (from students, colleges, companies, etc.)will be collected throughprogress reports, feedback forms, and focus groups. The standards (process, instruments) for those elements have been openly discussed and agreed-upon, and aremeasured against stakeholder-specific success factors. Because the program is focused to delivering industry-defined competencies, the entire reporting system is rooted in theachievement of those standards and requires outcome-focused reporting from college faculty (courses and labs) and company instructors (work assignments). This common reporting and communication system will more closely align industry expectations with academic results. MAT 2 willinitiate transformational change, reforming the American community college systems, and the systems of our workforce and economic development partners, to meet the needs of students and the business sector. In this critically important work, the project will collaborate and leverage resources at all levels to realize long-term, sustainable gains. For the initiative to have a long-term impact and sustainability, the colleges will be expected to integrate MAT 2 s system and content innovation into their institutional strategic plans and budgets.
